A 47-year-old Caucasian woman came to the emergency department at Baylor University Medical Center complaining of a 3-week history of sinus congestion and drainage with a sore throat. Her primary care physician had prescribed a 5-day course of azithromycin 250 mg. Since she did not improve, the doctor prescribed moxifloxacin and steroids. Symptoms improved temporarily but then returned. She sought care in the emergency department after two episodes of coughing with hemoptysis. She also complained of generalized malaise, myalgias, headache, nausea, anorexia, and left chest wall tenderness. The patient denied exposure to tuberculosis or sick contacts.
Her previous medical history was unremarkable. Her only regular medication was atorvastatin, 10 mg daily, for hypercholesterolemia. She denied using alcohol, tobacco, or illicit drugs.
Physical examination revealed an ill-appearing patient. She had mild bibasilar crackles in her lungs. Her vital signs and results of the remaining physical examination were normal.
Laboratory tests obtained in the emergency department are shown in Table 1 . A radiograph and computed tomography (CT) scan of her chest revealed a large confluent density in the periphery of the left midlung and two smaller nodules in the right midlung as well as multiple reactive mediastinal lymph nodes (Figure 1) . A peripheral blood smear showed hypochromasia, polychromasia, and rouleaux.
Her presenting problems were hemoptysis with an abnormal chest radiograph and CT scan, upper respiratory symptoms, renal insufficiency, hematuria, proteinuria, anemia, hyponatremia, and hypoalbuminemia. A differential diagnosis that encompasses these symptoms includes forms of glomerulonephritis associated with systemic diseases such as systemic lupus erythematosus, vasculitis, Wegener granulomatosis, microscopic polyangiitis, and Goodpasture syndrome.
The middle lobe lung infiltrate increased the probability of an atypical pneumonia. However, the infectious disease workup Bronchoscopy and transbronchial biopsies showed mixed inflammatory infiltrates but no evidence of malignancy. Studies showed no Pneumocystis carinii pneumonia, virus, or fungus. A kidney biopsy showed acute necrotizing and pauci-immune acute crescentic glomerulonephritis consistent with Wegener granulomatosis (1) (Figure 2 ). Renal biopsy immunofluorescence was negative for immunoglobulin (Ig)G, IgA, IgM, complement, and kappa and lambda light chains, with normal albumin backgrounds. Electron microscopy showed no electron-dense deposits. Light microscopy showed perivascular granulomas, which are typically seen in lung or sinus tissue biopsies but rarely in kidney biopsies.
These findings led us to a diagnosis of Wegener granulomatosis. The treatment included methylprednisolone 1 gm intravenously (started before the kidney biopsy) and then prednisone 80 mg orally, cyclophosphamide, and sulfamethoxazole and trimethoprim after we determined the definitive diagnosis. The patient tolerated the treatment well, leading to her subsequent discharge from the hospital. She continues outpatient follow-up care with a nephrologist to monitor treatment with cyclophosphamide and prednisone. Shortly after discharge, her creatinine level decreased to 1.5 mg/dL; currently, her creatinine level is 1.0 mg/dL, and she continues to improve.
•
The prevalence of the disease is about 3 in 100,000, with a slightly higher prevalence in men than in women (3:2). The peak incidence of the disease is at 50 to 60 years of age.
This patient presented with the classic clinical triad of Wegener granulomatosis: upper respiratory, pulmonary, and kidney involvement (2, 3). Other organ systems that can be affected include the joints, eyes, skin, central nervous system, and, less commonly, the gastrointestinal tract, parotid gland, heart, thyroid, liver, and breast (5-7) ( Table 2) .
Wegener granulomatosis is considered a probable autoimmune disorder because of the frequent presence of high-titer antibodies against neutrophilic peptides (ANCA). Most characteristic is C-ANCA directed against proteinase 3 present in the primary granules of neutrophils and monocytes. These antibodies are important for the diagnosis of the disease and may also play a major pathogenic role (4, (8) (9) (10) . Experimental studies indicate that they can cause tissue damage and vasculitis ( Figure  3) . Ninety percent of patients with active generalized disease are ANCA positive. However, in patients with milder, limited forms of the disease, the ANCA test may be negative up to 40% of the Other frequent but nonspecific laboratory findings include leukocytosis, thrombocytosis, an elevated erythrocyte sedimentation rate, and a normocytic, normochromic anemia (11) . A tissue biopsy is essential for the definitive diagnosis of Wegener granulomatosis. Upper respiratory tract biopsies show acute and chronic inflammation with granulomatous changes. Kidney biopsies typically show segmental necrotizing pauciimmune and often angiocentric glomerulonephritis (1) . Lung biopsies show vasculitis and granulomatous inflammation.
Confirmation of the diagnosis is important because therapy is often very toxic. Initial therapy generally consists of cyclophosphamide and glucocorticoids (12) . This regimen is maintained until the patient is in stable remission, usually 3 to 6 months. Various alternative regimens include 1) intravenous monthly cyclophosphamide instead of daily, oral cyclophosphamide; 2) methotrexate instead of cyclophosphamide in patients with mild disease, limited bone marrow reserve, or bladder toxicity; and 3) plasmapheresis, especially when anti-glomerular basement membrane antibodies are present or when severe pulmonary hemorrhage occurs (13) .
Maintenance therapy is usually given for 12 to 18 months after the initial remission to prevent relapse. Cyclophosphamide is continued for approximately 12 months. However, corticosteroids are not shown to have any added benefit in maintenance therapy; thus, they should be tapered rapidly after the disease stabilizes (12) . Several drugs are given for prophylaxis for potential side effects from treatment medications (14, 15) (Table 3) .
Most adverse, nonfatal outcomes are related to the treatment of Wegener granulomatosis. These include side effects from glucocorticoids, increased risk of malignancy, and progressive 
